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Description 

The invention relates to a surface-treated metal 
wire for use in the realization of reinforcement structures 
for products made in elastomer material, of the type s 
comprising a steel core provided with a metal alloy sur- 
face cladding. 

The invention also relates to a process for realizing 
the surface-clad metal wire, as well as a reinforcement 
structure obtained with cords realized with the metal 
wire and a tyre or other product made in elastomer ma- 
terial incorporating the reinforcement structure. 

In particular, the metal wire of the invention is des- 
tined to be subjected to usual stranding operations to 
obtain the cords to be used in making reinforcement 
structures for tyres and the like. 

It is well known that tyres for vehicle wheels, as well 
as other manufactured products in elastomer material, 
usually incorporate reinforcement structures made from 
cords, each composed of a plurality of metal wires spe- 
cially interconnected by means of usual stranding and 
twisting operations. 

Normally the metal wires have a steel core on which 
a metal alloy cladding is deposited, said alloy having the 
double function of protecting the wire from corrosion and 
of guaranteeing a good adhesion of the elastomer on 
the metal reinforcement structure. 

Commonly the alloy used for cladding the wires is 
brass; more precisely, a copper/zinc alloy containing 
about 70% copper and 30% zinc. 

In prior art alloys of this kind, numerous attempts to 
obviate the typical drawbacks inherent in their use have 
been made: such alloys are in fact notorious for the fact 
that on ageing their adhesion to the elastomer deterio- 
rates due to a process of diffusion of the copper ions 
into the elastomer, which process also alters the me- 
chanical characteristics of the elastomer. 

For instance, Japanese publication JP 01-031,837 
teaches cladding a steel wire with a non-ferrous metal, 
such as Cu, Zn, Mn, Sn or alloys thereof, with a layer of 
cobalt deposited on the alloys: adhesion is therefore 
achieved between the cobalt layer and the suitably- 
processed elastomer mix, which latter is obtained 
through addition of cobalt salts or other suitable adhe- 
sion-enhancers. 

US 4,677,033 discloses a steel-core metal wire clad 
with a ternary alloy composed of copper, zinc and man- 
ganese, the manganese being concentrated to a level 
of between 0.01% and 5% on the periphery of the clad- 
ding. 

US 4,704,337 teaches the application of a usual 
brass cladding on the metal core of the wire, on which 
cladding an external layer of a very hard material is de- 
posited, chosen from a group comprising Fe, Mn, Cr, 
Mo, V, Ti, Zr, Ta, Hf and W. 

The following alloys are also known from the prior 
art: zinc/cobalt and/or zinc/nickel, in single or double 
layers. 



The present invention discloses that by realizing a 
cladding by means of a binary alloy of zinc/manganese, 
with manganese levels chosen from a range comprised 
between 5% and 80%, it is possible to obtain an excep- 
tionally good protection of the steel core from corrosion, 
without even minimally penalizing (with respect to usual 
brass alloys) the adhesion quality thereof with the elas- 
tomer mix, and what is more obtaining a surprisingly 
good drawability of the surface-treated wires. 

In particular, the invention relates to a surface-treat- 
ed metal wire for realizing reinforcement structures in 
elastomer material products, characterised in that the 
surface cladding is constituted by a zinc/manganese al- 
loy, with a manganese content comprised between 5% 
amd 80%. 

In a preferred embodiment the manganese content 
is comprised between 30% and 70%. 

More in detail, the surface cladding layer is formed 
by electrodeposition on the surface of the steel core, and 
exhibits after drawing a thickness comprised between 
0.1 and 0.35 microns, the total diameter of the wire being 
comprised between 0.15 and 0.35 mm. 

In the present invention, in a first embodiment the 
metal wire is made by a process characterised in that it 
comprises at least one immersion phase of the steel 
core in an electrolytic bath containing zinc sulphate and 
manganese sulphate, to cause deposition of the clad- 
ding layer, which layer is composed therefore of a zinc/ 
manganese alloy with manganese content comprised 
between 5% and 80%. 

More in detail, the electrolytic bath is constituted by 
a water solution containing: 

zinc sulphate heptahydrate at between 10 and 90 
gr/litre; 

manganese sulphate monohydrate at between 20 
and 100 gr/litre; 

sodium citrate at between 115 and 230 gr/litre. 

The electrolytic bath is advantageously maintained 
at a temperature comprised between 20 degrees and 
60 degrees Celsius, with a pH value of between 4 and 6. 

A cathodic current density of between 5 and 40 N 
dmq is applied to the electrolytic bath. 

Alternatively, according to a further embodiment of 
the invention, the layers of zinc and manganese are de- 
posited separately on the wire, and are heat diffused to 
constitute the alloy cladding. 

A first further process embodiment comprises the 
ses of: 

immersion of the steel core in at least a first elec- 
trolytic bath containing manganese sulphate, to 
cause electrodeposition of manganese on the ex- 
ternal surface of the core; 
immersion of the steel core in a second electrolytic 
bath containing zinc sulphate, to cause deposition 
of zinc on the external surface of the core; 
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heat diffusion of the zinc and manganese to form 
the layer of zinc/manganese alloy. 

More specifically, the first electrolytic bath compris- 
es a water solution containing: 

manganese sulphate monohydrate at a level com- 
prised between 80 and 120 gr/litre; 

- ammonium sulphate comprised between 60 and 90 
gr/litre; and 

- ammonium thiocyanate comprised between 40 and 
80 gr/litre. 

The first electrolytic bath is maintained at a temper- 
ature chosen from a range of between 20 degrees Cel- 
sius and 40 degrees, with pH values comprised between 
4.5 and 5.5, preferably 5. 

Cathodic current density comprised between 15 
and 25 A/dmq is applied to the first electrolytic bath. 

A second electrolytic bath contains: 

zinc sulphate heptahydrate at between 300 and 450 
gr/litre; 

sodium sulphate at between 50 and 70 gr/litre. 

The second bath is maintained at a temperature of 
between 20 and 30 degrees Celsius, with pH value com- 
prised between 2 and 4. 

Cathodic current density in the second electrolytic 
bath is applied at between 20 and 40 A/dmq. 

Advantageously the heat diffusion phase is effected 
through heating by Joule effect of the metal wire. 

In a second process embodiment, the compositions 
of the first and the second electrolytic bath are inverted. 

Further characteristics and advantages of the 
present invention will better emerge from the detailed 
description that follows, of some preferred embodi- 
ments of the surface-treated metal wire for realizing re- 
inforcement structures for elastomer products, and of 
the process for obtaining the surface cladding, illustrat- 
ed in the form of a non-limiting example in the accom- 
panying drawings, in which: 

Figure 1 is a graph which, with reference to a metal 
wire according to the invention, illustrates 
rust formation times on the y-ordinates ac- 
cording to the precentage of manganese in 
the zinc/manganese alloy deposited on the 
steel core; 

Figure 2 is a table of comparisons with reference to 
rust- resistance in saline displayed by sam- 
ples of the metal wire of the invention, in 
relation to that of other metal wire samples 
made according to various prior art proc- 
esses; 

Figure 3 is a graph expressing the drawability of the 
metal wire of the invention, expressed on 
the ordinates as a quantity of exfoliated 



cladding in relation to the precentage of 
manganese in the zinc/manganese alloy 
deposited on the steel core; 
Figure 4 is a table of comparisons with reference to 
s rubber-metal adhesion durability obtained 

by the process of the present invention, 
with respect to prior art cladding processes. 

The metal wire of the invention exhibits a steel core 
10 provided with a metal alloy surface cladding, which has 
the double aim of protecting the core from corrosion and 
of guaranteeing good adhesion of the wire to the elas- 
tomer which it will be incorporated in. 

Further, the surface cladding must endow the metal 
*5 wire with good drawability, to ease the drawing opera- 
tions which will be carried out on the wire after deposi- 
tion of the surface cladding. 

In the present invention the surface cladding is con- 
stituted by a zinc/manganese alloy, in which the man- 
20 ganese level is chosen from a range of between 5% and 
80%, and the cladding is obtained by electrodeposition 
on the external surface of the steel core. 

For this reason, in a first embodiment of the process 
of the invention, after a pickling phase in sulphuric acid 
25 or the like, the steel core, fed continuously from a reel, 
is introduced into an electrolytic bath containing zinc sul- 
phate and manganese sulphate, to cause deposition of 
the zinc/manganese alloy on the core. 

More in detail, the electrolytic bath is constituted by 
30 a water solution containing: 

zinc sulphate heptahydrate at a level comprised be- 
tween 10 and 90 gr/litre; 

manganese sulphate monohydrate at a level com- 
as prised between 20 and 1 00 gr/litre, preferably at 30 
gr/litre; and 

sodium cytrate at a level comprised between 115 
and 230 gr/litre. 

40 The temperature of the bath is preferably main- 
tained constant within a field of between 20 and 60 de- 
grees celsius. 

The pH of the bath is maintained at between 4 and 

6. 

^5 For the electrodeposition, stainless steel or zinc an- 
odes can be used, and the cathodic current density in 
the bath is preferably comprised between 5 and 40 A/ 
dmq. 

It should be noted that the above-mentioned tem- 
50 peratures, pH values and anodic current density have 
been chosen in accordance with the percentage of man- 
ganese desired in the elect rodeposited alloy. 

The percentage level of manganese in the alloy 
tends to increase proportionally with the increase in the 
55 pH value, and the density of anodic current, and to di- 
minish proportionally with the increase in the electrolytic 
bath temperature. 

The feed velocity of the steel core from the reel and 
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thus the time it spends in the bath are regulated depend- 
ing on the desired final thickness of the resulting clad- 
ding on the core. 

In a preferred embodiment the final cladding thick- 
ness will be comprised between 1.5 and 4 microns, as 
the diameter of the steel core subjected to electrodepo- 
sition is comprised between 0.85 and 2mm. 

When it leaves the electrolytic bath, the clad wire 
can be subjected to a further pickling phase or a phos- 
phating bath, then to be rewound on a reel or directly 
subjected to one or more drawing operations, which 
bring the final diameter of the wire to a value comprised 
between 0.15 and 0.35 mm. 

Alternatively to the above description, the formation 
of the surface coating on the steel core can be made by 
immersion thereof successively in a first and a second 
electrolytic bath by means of which first zinc and then 
manganese are deposited such that after a following 
heat diffusion phase by means of Joule effect the zinc/ 
manganese alloy is created. 

More in detail, the first electrolytic bath preferably 
comprises: 

manganese sulphate monohydrate in a quantity 
comprised between 80 and 120 gr/litre, preferably 
100 gr/litre; 

ammonium sulphate in a quantity comprised be- 
tween 60 and 90 gr/litre, preferably 75 gr/litre; and 
ammonium thiocyanate, in a quantity comprised be- 
tween 40 and 80 gr/litre, preferably 60 gr/litre. 

The first bath is maintained at a temperature of be- 
tween 20 and 40 degrees celsius, preferably at 25 de- 
grees, and has a pH of between 4.5 and 5.5, preferably 
5. 

For manganese electrodeposition, the anodes used 
are preferably graphite/manganese at a ratio of 8:1, 
while the cathodic current density is comprised between 
15 and 25 A/dmq, preferably 20 A/dmq. 

The second electrolytic bath is preferably constitut- 
ed by a water solution containing: 

- zinc sulphate heptahydrate at between 300 and 450 
gr/litre, preferably 370 gr/litre; 
sodium sulphate at between 50 and 70 gr/litre, pref- 
erably 60 gr/litre. 

The second bath is maintained at a temperature of 
between 20 and 30 degrees celsius, preferably at 25 de- 
grees, with pH value comprised between 2 and 4, pref- 
erably 3. 

For electrodeposition the anodes used are prefera- 
bly zinc, and the cathodic current density applied is com- 
prised between 20 and 40 A/dmq, preferably 30 A/dmq. 

In a further embodiment, the order of the above first 
and the second baths is inverted, such that the zinc is 
electrodeposited before the manganese. 

After electrodiffusion a pickling phase can be pro- 



ceeded to, by means of a phosphating bath, and the re- 
sulting wire can be rewound on wheels or directly sub- 
jected to successive phases of drawing to bring it down 
to a desired diameter. 

5 The advancement velocity of the wire from the reel 
and the length of time the steel core remains in the first 
and second electrolytic baths will be regulated such as 
to give the desired final thickness to the deposited clad- 
ding, as well as to obtain the desired percentage of man- 

10 ganese in the zinc/manganese alloy constituting the 
cladding. 

It has been found that the zinc/manganese alloy 
surface cladding according to the present invention en- 
dows the treated wire with exceptional rust-resistant 
15 qualities, which tend to increase as the percentage of 
manganese in the alloy grows, as shown in the graph of 
figure 1. 

More precisely, the graph of figure 1 shows, on the 
y-ordinates, the rust-formation times in minutes, with re- 

20 spect to the precentage of manganese in the zinc/man- 
ganese coating layer. 

The graph relates to a test carried out by immersing 
test samples clad with a Zn/Mn alloy of 3 microns thick- 
ness in a water solution of NaCI at 5%. 

25 it is easy to see how rust resistance qualities vary 
from a minimum of about 250 minutes, in a sample 
where Manganese was totally absent, up to a maximum 
of about 20,000 minutes, where the percentage of man- 
ganese was about 80%. 

30 For the purposes of comparison, the table of figure 
2 shows the minutes of rust resistance of the zinc/man- 
ganese clad samples where manganese percentages 
were at 5%, 30% and 80%, as well as the rust-resistance 
of corresponding samples clad in brass, Zn, Zn/Co, 

35 NiCo/ZnCo in a double layer. 

Test conditions were the same as those described 
in reference to the graph of figure 1 . 

It can clearly be seen that with a manganese per- 
centage of only 5% the resistance to rust Is already more 

40 than 1 0 times the resistence of a normal brass cladding. 
With manganese at 30% resistance to rust grows 
to over twice as much as that in the zinc/cobalt alloys, 
and is also decidedly superior to that of the NiZn/ZnCo 
double-layer claddings. 

^5 The wire treated according to the present invention 
further exhibits surprisingly good drawability properties, 
which was unexpected by the specialist as manganese 
is a notoriously hard substance and would lead to sup- 
pose the opposite. 

50 However, notwithstanding the presuppositions, it 
was found that with the zinc/manganese cladding, es- 
pecially if the manganese content is comprised between 
30% and 70%, excellent drawability was possible with 
minimum exfoliation consequences when the wire was 

55 passed through the drawplate. 

The graph of figure 3 expresses the drawability of 
the wire of the present invention in terms of quantity of 
exfoliated cladding, expressed in gr/mq on the ordi- 
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nates, in accordance with the percentage of manganese 
in the Zn/Mn alloy, expressed on the x-coordinate. 

Also worthy of not is the fact that the present inven- 
tion exhibits excellent adhesion characteristics to the 
elastomer material, which, as mentioned above, is fun- 
damental to the mechanical resistance and durability of 
the tyres for vehicle wheels to which the invention will 
be applied in the form of a reinforcement structure made 
of webbing composed of stinging of the metal wire of the 
invention. 

Figure 4, in fact, shows the durability of the adhe- 
sion of the invention to the elastomer, deriving from var- 
ious tests made on rubber specimens containing adhe- 
sion enhancers based on cobalt, and vulcanized for thir- 
ty minutes at 151 degrees celsius; the specimens being 
tested with coatings of brass (70% copper, 30% zinc), 
zinc, zinc/manganese (manganese content varied be- 
tween 5% and 80%), and with manganese alone. 

The table clearly demonstrates how the zinc/man- 
ganese alloy results in no substantial qualitative decay 
in the rubber-metal adhesion in relation to the brass 
cladding. 

The zinc/manganese alloy offers however the ad- 
vantage of not bringing about qualitative decay in the 
rubber-metal adhesion over a considerable period of 
time, which is certainly not a characteristic of brass clad- 
dings, where the processes of dezincification and cop- 
per ion migration into the elastomer mix cause consid- 
erable decay. 

It is strongly felt that the qualitative characteristics 
of the rubber-metal bond will be improved even more 
when further extensive testing leads to a refinement of 
the elastomer mix, especially with regard to better spe- 
cial adhesion enhancers and optimization of other fac- 
tors such as, for example, the concentration of sulphur. 

It is also felt that the drawability characteristics of 
the metal wire can be improved, with the application of 
special lubricants and/or suitable materials in the draw- 
plates. 

Particular attention is drawn to the fact that the 
present invention, thanks to the total absence of nickel 
in the process, obviates all problems of a sanitary nature 
which are normally connected with that metal in cladding 
processes involving alloys of zinc/nickel and/or zinc/co- 
balt. 

Obviously, the invention as conceived is susceptible 
of many modifications and variations, all of them falling 
within the scope of the appended claims. 



Claims 

1. A surface-treated metal wire for use in the realiza- 
tion of reinforcement structures for products made 
in elastomer material, of the type comprising a steel 
core provided with a metal alloy surface cladding, 
characterised in that the surface cladding is consti- 
tuted by a zinc/manganese binary alloy with man- 
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ganese content of between 5% and 80%. 

2. A metal wire as in claim 1 , characterised in that the 
manganese content in the cladding alloy is com- 

5 prised between 30% and 70%. 

3. A metal wire as in claim 1 , characterised in that the 
surface cladding is formed by electrodeposition on 
a surface of the steel core. 

10 

4. A metal wire as in claim 1 , characterised in that the 
layer of cladding exhibits a thickness comprised be- 
tween 0.1 and 0.35 microns. 

is 5. A metal wire as in claim 4, characterised in that it 
exhibits a diameter comprised between 0.15 and 
0.35 mm. 

6. A process for surface-cladding a metal wire for use 
20 in realizing reinforcement structures for products in 

elastomer material, said metal wire being of a type 
comprising a steel core provided with a surface 
cladding in metal alloy, characterised in that the 
process comprises at least one immersion phase of 

25 the steel core in an electrolytic bath containing zinc 
sulphate and manganese sulphate to cause a dep- 
osition of a layer of the surface cladding, said clad- 
ding being composed by a zinc/manganese binary 
alloy with manganese content comprised between 

30 5% and 80%. 

7. A process as in claim 6, characterised in that the 
electrolytic bath is constituted by a water solution 
containing: 

35 

zinc sulphate heptahydrate at between 10 and 
90 gr/litre; 

manganese sulphate monohydrate at between 
20 and 100 gr/litre; 
40 - sodium citrate at between 1 1 5 and 230 gr/litre. 

8. A process as in claim 7, characterised in that the 
electrolytic bath is maintained at a temperature cho- 
sen from a range of between 20 degrees celsius 

45 and 60 degrees celsius. 

9. A process as in claim 7, characterised in that the 
electrolytic bath is maintained at a pH value com- 
prised between 4 and 6. 

so 

10. A process as in claim 7, characterised in that a ca- 
thodic current density of between 5 and 40 A/dmq 
is applied to the electrolytic bath. 

55 11. A process for surface-cladding a metal wire for re- 
alizing reinforcement structures for products made 
in elastomer material, of the type comprising a steel 
core provided with a metal alloy surface cladding, 
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characterised in that the process comprises phases 
of: 

immersion of the steel core in at least a first 
electrolytic bath containing manganese sul- 
phate, to cause elect rodeposition of manga- 
nese on the external surface of the core; 
immersion of the steel core in a second elec- 
trolytic bath containing zinc sulphate, to cause 
deposition of zinc on an external surface of the 
core; 

heat diffusion of the zinc and manganese to 
form the cladding layer of zinc/manganese al- 
loy. 

12. A process as in claim 11, characterised in that the 
first electrolytic bath comprises a water solution 
containing: 

manganese sulphate monohydrate at a level 
comprised between 80 and 1 20 gr/litre; 
ammonium sulphate comprised between 60 
and 90 gr/litre; and 

ammonium thiocyanate comprised between 40 
and 80 gr/litre. 

13. A process as in claim 12, characterised in that the 
first electrolytic bath is maintained at a temperature 
comprised in a range from 20 degrees celsius and 
40 degrees celsius. 

14. A process as in claim 12, characterised in that the 
first electrolytic bath is maintained at a pH value 
comprised between 4.5 and 5.5. 

15. A process as in claim 1 2, characterised in that a ca- 
thodic current density of between 1 5 and 25 A/dmq 
is applied to the first electrolytic bath. 

16. A process as in claim 11, characterised in that the 
second electrolytic bath contains: 

zinc sulphate heptahydrate of between 300 and 
450 gr/litre; 

sodium sulphate of between 50 and 70 gr/litre. 

17. A process as in claim 16, characterised in that the 
second electrolytic bath is maintained at a temper- 
ature comprised between 20 degrees celsius and 
30 degrees celsius. 

18. A process as in claim 16, characterised in that the 
second electrolytic bath is maintained at a pH value 
of between 2 and 4. 

1 9. A process as in claim 1 6, characterised in that a ca- 
thodic current density comprised between 20 and 
40 A/dmq is applied to the second electrolytic bath. 



20. A process as in claim 11, characterised in that the 
heat diffusion phase is effected by heating the metal 
wire by Joule effect. 

5 21 . A process for surface-cladding a metal wire for use 
in realizing reinforcement structures for products in 
elastomer material, said metal wire being of a type 
comprising a steel core provided with a surface 
cladding in metal alloy, characterised in that the 

10 process comprises phases of: 

immersion of the steel core in a first electrolytic 
bath containing zinc sulphate, to cause elec- 
trodeposition of zinc on the external surface of 

75 the core; 

immersion of the steel wire in at least a second 
electrolytic bath containing manganese sul- 
phate, to cause deposition of manganese on 
the external surface of said steel wire; 

20 - heat diffusion of the zinc and manganese to 
form a cladding layer in zinc/manganese alloy 

22. A process as in claim 21, characterised in that the 
first electrolytic bath contains: 

25 

zinc sulphate heptahydrate at between 300 and 
450 gr/litre; 

- sodium sulphate at between 50 and 70 gr/litre. 

30 23. A process as in claim 22, characterised in that the 
first electrolytic bath is maintained at a temperature 
chosen from a range of between 20 degrees celsius 
and 30 degrees celsius. 

35 24. A process as in claim 22, characterised in that the 
first electrolytic bath is maintained at a pH value 
comprised between 2 and 4. 

25. A process as in claim 22, characterised in that a ca- 
40 thodic current density comprised between 20 and 

40 A/dmq is applied to the first electrolytic bath. 

26. A process as in claim 21 , characterised in that the 
second electrolytic bath comprises a water solution 

45 containing: 

manganese sulphate monohydrate at a level 
comprised between 80 and 120 gr/litre; 
ammonium sulphate comprised between 60 
so and 90 gr/litre; and 

ammonium thiocyanate comprised between 40 
and 80 gr/litre. 

27. A process as in claim 26, characterised in that the 
55 second electrolytic bath is maintained at a temper- 
ature chosen from a range comprised between 20 
degrees celsius and 40 degrees celsius. 
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28. A process as in claim 26, characterised in that the 
second electrolytic bath is maintained at a pH value 
comprised between 4.5 and 5.5. 

29. A process as in claim 26, characterised in that a 
cathode current density of between 15 and 25 N 
dmq is applied to the second electrolytic bath. 

30. A process as in claim 21, characterised in that the 
heat diffusion phase is effected by means of heating 
the metal wire by Joule effect. 

31. A reinforcement structure of products made in elas- 
tomer material, comprising a plurality of cords each 
composed of a plurality of metal wires surface-treat- 
ed as in claim 1 . 

32. A product made in elastomer material, incorporat- 
ing a reinforcement structure as in claim 31 . 

33. A tyre for vehicle wheels, incorporating a reinforce- 
ment structure as in claim 31 . 



Patentanspruche 

1. Oberflachenbehandelter Metalldraht fur die Her- 
stellung von Armierungsstrukturen fur aus einem 
Elastomermaterial hergestellte Erzeugnisse, der ei- 
nen Stahlkern umfaBt, der mit einer Oberflachen- 
plattierung aus einer Metallegierung versehen ist, 
dadurch gekennzeichnet, daB die Oberflachen- 
plattierung aus einer binaren Zink-Mangan-Legie- 
rung mit einem Mangangehalt von 5 bis 80 % be- 
steht. 

2. Metalldraht nach Anspruch 1, dadurch gekenn- 
zeichnet, daB der Mangangehalt in der Plattie- 
rungslegierung 30 bis 70 % betragt. 

3. Metalldraht nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Oberflachenplattierung durch 
galvanische Abscheidung auf eine Oberflache des 
Stahlkerns gebildet wird. 

4. Metalldraht nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Plattierungsschicht eine Dicke 
von 0,1 bis 0,35 fim aufweist. 

5. Metalldraht nach Anspruch 4, dadurch gekenn- 
zeichnet, daB er einen Durchmesser von 0,15 bis 
0,35 mm aufweist 

6. Verfahren zur Oberflachenplattierung eines Metall- 
drahtes fur die Herstellung von Armierungsstruktu- 
ren fur aus einem Elastomermaterial hergestellte 
Erzeugnisse, der einen Stahlkern umfaBt, der mit 
einer Oberflachenplattierung aus einer Metalllegie- 



rung versehen ist, dadurch gekennzeichnet, daB 
das Verfahren wenigstens eine Stufe des Eintau- 
chens des Stahlkerns in ein Elektrolysebad umfaBt, 
das Zinksulfat und Mangansulfat enthalt, urn die 
5 Abscheidung einer Schicht der Oberflachenplattie- 
rung zu bewirken, wobei die Plattierung aus einer 
binaren Zink-Mangan-Legierung mit einem Man- 
gangehalt von 5 bis 80 % besteht. 

10 7. Verfahren nach Anspruch 6, dadurch gekenn- 
zeichnet, daB das Elektrolysebad aus einer waBri- 
gen Losung besteht, die folgendes enthalt: 

10 bis 90 g/l Zinksulfatheptahydrat, 
15 20 bis 100 g/l Mangansulfatmonohydrat und 

115 bis 230 g/l Natriumcitrat. 

8. Verfahren nach Anspruch 7, dadurch gekenn- 
zeichnet, daB das Elektrolysebad bei einer Tempe- 

20 ratur, ausgewahlt aus einem Bereich zwischen 20 
und 60°C, gehalten wird. 

9. Verfahren nach Anspruch 7, dadurch gekenn- 
zeichnet, daB das Elektrolysebad bei einem pH- 

25 Wert zwischen 4 und 6 gehalten wird. 

10. Verfahren nach Anspruch 7, dadurch gekenn- 
zeichnet, daB an das Elektrolysebad eine Katho- 
denstromdichte von 5 bis 40 A/dm 2 angelegt wird. 

30 

11. Verfahren zur Oberflachenplattierung eines Metall- 
drahtes fur die Herstellung von Armierungsstruktu- 
ren fur aus einem Elastomermaterial hergestellte 
Erzeugnisse, der einen Stahlkern umfaBt, der mit 

35 einer Oberflachenplattierung aus einer Metalllegie- 
rung versehen ist, dadurch gekennzeichnet, daB 
das Verfahren folgende Stufen umfaBt: 

Eintauchen des Stahlkerns in wenigstens ein 
^0 erstes Elektrolysebad, das Mangansulfat ent- 

halt, urn die galvanische Abscheidung von 
Mangan auf der AuBenflache des Kerns zu be- 
wirken, 

45 Eintauchen des Stahlkerns in ein zweites Elek- 

trolysebad, das Zinksulfat enthalt, urn die Ab- 
scheidung von Zink auf eine AuBenflache des 
Kerns zu bewirken und 

50 Warmediffusion des Zinks und Mangans zur 

Bildung der Plattierungsschicht aus der Zink- 
Mangan-Legierung. 

12. Verfahren nach Anspruch 11, dadurch gekenn- 
55 zeichnet, daB das erste Elektrolysebad eine 

waBrige Losung umfaBt, die folgendes enthalt: 

80 bis 120 g/l Mangansulfatmonohydrat, 
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60 bis 90 g/I Ammoniumsulfat und 
40 bis 80 g/1 Ammoniumthiocyanat. 

13. Verfahren nach Anspruch 12, dadurch gekenn- 
zeichnet, daft das erste Elektrolysebad bei einer 
Temperatur in einem Bereich zwischen 20 und 40°C 
gehalten wird. 

14. Verfahren nach Anspruch 12, dadurch gekenn- 
zeichnet, daft das erste Elektrolysebad bei einem 
pH-Wert zwischen 4,5 und 5,5 gehalten wird. 

15. Verfahren nach Anspruch 12, dadurch gekenn- 
zelchnet, daft an das erste Elektrolysebad eine Ka- 
thodenstromdichte von 15 bis 25 A/dm 2 angelegt 
wird. 

16. Verfahren nach Anspruch 11, dadurch gekenn- 
zeichnet, daft das zweite Elektrolysebad folgendes 
enthalt: 

300 bis 450 g/I Zinksulfatheptahydrat und 
50 bis 70 g/I Natriumsulfat. 

17. Verfahren nach Anspruch 16, dadurch gekenn- 
zeichnet, daft das zweite Elektrolysebad bei einer 
Temperatur in einem Bereich zwischen 20 und 30°C 
gehalten wird. 

18. Verfahren nach Anspruch 16, dadurch gekenn- 
zelchnet, daft das zweite Elektrolysebad bet einem 
pH-Wert zwischen 2 und 4 gehalten wird. 

19. Verfahren nach Anspruch 16, dadurch gekenn- 
zelchnet, daft an das zweite Elektrolysebad eine 
Kathodenstromdichte von 20 bis 40 A/dm 2 angelegt 
wird. 

20. Verfahren nach Anspruch 11, dadurch gekenn- 
zelchnet, daft die Warmediffusionsstufe durch Er- 
warmen des Metalldrahtes aufgrund des Joule-Ef- 
fekts erfolgt. 

21. Verfahren zurOberflachenplattierung eines Metall- 
drahtes fur die Herstellung von Armierungsstruktu- 
ren fur aus einem Elastomermaterial hergestellte 
Erzeugnisse, der einen Stahlkem umfaftt, der mit 
einer Oberflachenplattierung aus einer Metallegie- 
rung versehen ist, dadurch gekennzelchnet, daft 
das Verfahren folgende Stufen umfaftt: 

Eintauchen des Stahlkerns in ein erstes Elek- 
trolysebad, das Zinksulfat enthalt, urn die gal- 
vanische Abscheidung von Zink auf der Auften- 
flache des Kerns zu bewirken, 

Eintauchen des Stahldrahtes in wenigstens ein 
zweites Elektrolysebad, das Mangansulfat ent- 



halt, urn die Abscheidung von Mangan auf der 
Auftenflache des Stahldrahtes zu bewirken und 

Warmediffusion von Zink und Mangan zur Bil- 
5 dung einer Plattierungsschicht aus der Zink- 

Mangan-Legierung. 

22. Verfahren nach Anspruch 21, dadurch gekenn- 
zelchnet, daft das erste Elektrolysebad folgendes 
10 enthalt: 

300 bis 450 g/I Zinksulfatheptahydrat und 
50 bis 70 g/I Natriumsulfat. 

15 23. Verfahren nach Anspruch 22, dadurch gekenn- 
zelchnet, daft das erste Elektrolysebad bei einer 
Temperatur in einem Bereich zwischen 20 und 30°C 
gehalten wird. 

20 24. Verfahren nach Anspruch 22, dadurch gekenn- 
zelchnet, daft das erste Elektrolysebad bei einem 
pH-Wert zwischen 2 und 4 gehalten wird. 

25. Verfahren nach Anspruch 22, dadurch gekenn- 
25 zeichnet, daft an das Elektrolysebad eine Katho- 
denstromdichte von 20 bis 40 A/dm 2 angelegt wird. 

26. Verfahren nach Anspruch 21, dadurch gekenn- 
zelchnet, daft das zweite Elektrolysebad eine 

30 waftrige Losung umfaftt, die folgendes enthalt: 

80 bis 1 20 g/I Mangansulfatmonohydrat, 
60 bis 90 g/I Ammoniumsulfat und 
40 bis 80 g/I Ammoniumthiocyanat. 

35 

27. Verfahren nach Anspruch 26, dadurch gekenn- 
zelchnet, daft das zweite Elektrolysebad bei einer 
Temperatur in einem Bereich zwischen 20 und 40°C 
gehalten wird. 

40 

28. Verfahren nach Anspruch 26, dadurch gekenn- 
zelchnet, daft das zweite Elektrolysebad bei einem 
pH-Wert von 4,5 bis 5,5 gehalten wird. 

45 29. Verfahren nach Anspruch 26, dadurch gekenn- 
zelchnet, daft an das zweite Elektrolysebad eine 
Kathodenstromdichte von 1 5 bis 25 A/dm 2 angelegt 
wird. 

50 30. Verfahren nach Anspruch 21, dadurch gekenn- 
zelchnet, daft die Warmediffusionsstufe durch Er- 
warmen des Metalldrahtes aufgrund des Joule-Ef- 
fekts erfolgt. 

55 31. Armierungsstrukturvon aus einem Elastomermate- 
rial hergestellten Erzeugnissen, die eine Vielzahl 
von Kords umfaftt, von denen jeder aus einer Viel- 
zahl von oberflachenbehandelten Metalldrahten 
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gan&se, 

115 a 230 g/l de citrate de sodium. 

8. Proc6de selon la revendication 7, caracterise en ce 
s que le bain electrolytique est maintenu a une tem- 
perature comprise dans I'intervalle aliant de 20 de- 
gres Celsius a 60 degres Celsius. 

9. Proc6de selon la revendication 7, caract6ris6 en ce 
10 que le bain electrolytique est maintenu a une valeur 

de pH comprise entre 4 et 6. 

10. Precede selon la revendication 7, caracterise en ce 
que Ton utilise pour le bain electrolytique une den- 

15 site de courant cathodique comprise entre 5 et 40 
A/dm*. 

11. Procedd pour revetir en surface un fil metallique 
destine a la realisation de structures de renforce- 

20 rnent pour des produits en matiere elastomere, du 
type comprenant un coeur en acier muni d'une en- 
veloppe superficielle en alliage metallique, caracte- 
rise en ce que le procede comprend les etapes con- 
sistant a: 

2S 

immerger le coeur en acier dans au moins un 
premier bain electrolytique contenant du sulfa- 
te de manganese, pour provoquer le depot 
electrolytique de manganese sur la surface ex- 

30 terne du coeur, 

immerger le coeur en acier dans un second 
bain electrolytique contenant du sulfate de 
zinc, pour provoquer le d6p6t de zinc sur la sur- 
face externe du coeur, 

35 - faire diff user a chaud le zinc et le manganese 
pour former la couche enveloppe en alliage 
zinc/mangan6se. 

12. Proc6d6 selon la revendication 11, caracterise en 
40 ce que le premier bain electrolytique est constitue 

d'une solution aqueuse contenant : 

- 80 a 1 20 g/l de monohydrate de sulfate de man- 
ganese, 

45 . 60 a 90 g/l de sulfate d'ammonium, et 

- 40 a 80 g/l de thiocyanate d'ammonium. 

13. Proc6d6 selon la revendication 12, caracterise en 
ce que le premier bain electrolytique est' maintenu 

50 & une temperature comprise dans I'intervalle aliant 
de 20 degres Celsius a 40 degres celsius. 

14. Precede selon la revendication 12, caract6ris6 en 
ce que le premier bain electrolytique est maintenu 

55 & une valeur de pH comprise entre 4,5 et 5,5. 



gemaB Anspruch 1 zusammengesetzt ist. 

32. Erzeugnis, hergestellt aus einem Elastomermate ri- 
al, das eine Armierungsstruktur nach Anspruch 31 
umfafit. 

33. Reifen fur Kraftfahrzeugrader, die eine Armierungs- 
struktur nach Anspruch 31 umfassen. 



Revendications 

1 . Fil metallique traite en surface, destine a etre utilise 
pour la realisation de structures de renforcement 
pour des produits en matiere elastomers, du type 
comprenant un coeur en acier muni d'une envelop- 
pe superficielle en alliage metallique, caracterise en 
ce que I'enveloppe superficielle est constituee d'un 
alliage binaire zinc/mangan6se ayant une teneur en 
manganese comprise entre 5% et 80%. 

2. Fil metallique selon la revendication 1 , caracterise 
en ce que la teneur en manganese de ['alliage de 
I'enveloppe est comprise entre 30% et 70%. 

3. Fil metallique selon la revendication 1 , caracterise 
en ce que I'enveloppe superficielle est form6e par 
depot electrolytique sur une surface du coeur en 
acier. 

4. Fil metallique selon la revendication 1, caracterise 
en ce que la couche enveloppe presente une 6pais- 
seur comprise entre 0,1 et 0,35 micrometres. 

5. Fil metallique selon la revendication 4, caracterise 
en ce qu'il presente un diametre compris entre 0, 1 5 
et 0,35 mm. 

6. Proc6d6 pour revetir en surface un fil metallique 
destine a etre utilise pour la realisation de structures 
de renforcement pour des produits en matiere elas- 
tomere, ledit fil. metallique etant du type compre- 
nant un coeur en acier muni d'une enveloppe su- 
perficielle en alliage metallique, caract6ris6 en ce 
qu'il comprend au moins une phase d'immersion du 
coeur en acier dans un bain electrolytique conte- 
nant du sulfate de zinc et du sulfate de manganese, 
pour provoquer le depot d'une couche de I'envelop- 
pe superficielle, ladite enveloppe etant constitu6e 
d'un alliage binaire zinc/manganese ayant une te- 
neur en manganese comprise entre 5% et 80%. 

7. Proc6de selon la revendication 6, caract6ris6 en ce 
que le bain electrolytique est constitue d'une solu- 
tion aqueuse contenant : 

10 a 90 g/l d'heptahydrate de sulfate de zinc, 
- 20 a 1 00 g/l de monohydrate de sulfate de man- 



15. Proc6d6 selon la revendication 12, caract6ris6 en 
ce que Ton utilise pour le premier bain electrolytique 
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une densite de courant cathodique comprise entre 
15et 25 A/dm 2 . 

16. Procede selon la revendication 11, caracterise en 
ce que le second bain electrolytique contient : 

300 a 450 g/l d'heptahydrate de sulfate de zinc, 
50 a 70 g/l de sulfate de sodium. 

17. Procede selon la revendication 16, caracterise en 
ce que le second bain electrolytique est maintenu 
a une temperature comprise dans I'intervalle allant 
de 20 degres Celsius a 30 degres Celsius. 

18. Procede selon la revendication 16, caracterise en 
ce que le second bain electrolytique est maintenu 
a une valeur de pH comprise entre 2 et 4. 

19. Procede selon la revendication 16, caracterise en 
ce que Ton utilise pour le second bain electrolytique 
une densite de courant cathodique comprise entre 
20 et 40 A/dm 2 . 

20. Procdde selon la revendication 1 1 , caracterise en 
ce que Ton realise I'etape de diffusion a chaud en 
chauffant le fil metallique par effet Joule. 

21. Procede pour revetir en surface un fil metallique 
destine a etre utilise pou r la realisation de structures 
de renforcement pour les produits en matiere elas- 
tomere, leditfil metallique etantdu type comprenant 
un coeur en acier muni d'une enveloppe superf iciel- 
le en alliage metallique, caracterise en ce qu'il com- 
prend les etapes consistant a: 

immerger le coeur en acier dans un premier 
bain electrolytique contenant du sulfate de 
zinc, pour provoquer le depot electrolytique de 
zinc sur la surface exteme du coeur, 
immerger le fil en acier dans au moins un se- 
cond bain electrolytique contenant du sulfate 
de manganese, pour provoquer le dep6t de 
manganese sur la surface externe dudit fil en 
acier, 

faire diffuser a chaud le zinc et le manganese 
pour former une couche enveloppe en alliage 
zinc/manganese. 

22. Procede selon la revendication 21, caracterise en 
ce que le premier bain electrolytique contient : 

300 a 450 g/l d'heptahydrate de sulfate de zinc, 
50 a 70 g/l de sulfate de sodium. 

23. Procede selon la revendication 22, caracterise en 
ce que le premier bain electrolytique est maintenu 
a une temperature comprise dans Pintervalle allant 
de 20 degres Celsius a 30 degres Celsius. 



24. Proced6 selon la revendication 22, caracterise en 
ce que le premier bain electrolytique est maintenu 
a une valeur de pH comprise entre 2 et 4. 

& 25. Procede selon la revendication 22, caracterise en 
ce que Ton utilise pour le premier bain electrolytique 
une densite de courant cathodique comprise entre 
20 et 40 A/dm 2 . 

10 26. Procede selon la revendication 21, caracterise en 
ce que le second bain electrolytique est constitue 
d'une solution aqueuse contenant : 

80 a 1 20 g/l de monohydrate de sulfate de man- 
is ganese, 

60 a 90 g/l de sulfate d'ammonium, et 
40 a 80 g/l de thiocyanate d'ammonium. 

27. Procede selon la revendication 26, caracterise en 
20 ce que le second bain electrolytique est maintenu 

a une temperature comprise dans I'intervalle allant 
de 20 degres Celsius a 40 degres celsius. 

28. Procede selon la revendication 26, caracterise en 
25 ce que le second bain electrolytique est maintenu 

a une valeur de pH comprise entre 4,5 et 5,5. 

29. Procede selon la revendication 26, caracterise en 
ce que Ton utilise pour le second bain electrolytique 

30 une densite de courant cathodique comprise entre 
15et 25 A/dm 2 

30. Procede selon la revendication 21 , caracterise en 
ce que Ton realise I'etape de diffusion a chaud en 

35 chauffant le fil metallique par effet Joule. 

31. Structure de renforcement de produits en matiere 
elastomere, qui comprend plusieurs cables dont 
chacun est constitue de plusieurs fils metalliques 

40 traites en surface selon la revendication 1 . 

32. Produit en matiere elastomere, dans lequel est in- 
corporee une structure de renforcement selon fa re- 
vendication 31 . 

45 

33. Pneu pour roue de vehicule, dans lequel est incor- 
poree une structure de renforcement selon la re- 
vendication 31 . 

so 
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